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The thirty-fifth nuclear detonation by the United States occurred at the 
USAEC's proving ground near Las Vegas, Nev., last Tuesday (Mar. 17th.). The nuclear 


device was exploded from a 300-ft. steel tower, at Yucca Flat, Nev., and was the 
first in a series which will take place there within the next two months. Previous 
tests, of nuclear devices, at this proving ground, have included air drops and tower 
shots, as well as surface and sub-surface detonations. The USAEC said of these pre- 
vious explosions that they had perhaps doubled the rate of acquisition of knowledge 
in the fields of weapon design. In last weeks test, troops were in forward trenches 
some 2-miles from the weapon's explosion point. 

A symposium on nucleonics, Thursday morning, March 26th, at the 19535 Insti- 
tute of Radio Engineers national convention (Mar. 25-26, New York City) will hear 
some 5 papers: “Servomechanism for Remote Manipulation", by R. C. Geortz; "The 
Application of Secondary Emission Multiplier to Nuclear Particle Measurements", by 
G. Morton; "Electronic Circuitry for Nuclear Reactors"; "Billion-electron-volt 
Accelerators", by K. Greens and "Instrumentation Developments in Fast Neutron 
Dosimetry", by G. S. Hurst and R. H. Ritchie. Also, in the medical electronics 
group, a paper on "Possible Medical and Industrial Applications of Linear Electron 
Accelerators® will be delivered by W. C. Barber. 

Ionizing radiation has effectively sterilized multivitamins, antibiotics, and 
other drug products, without producing loss in potency, or changes in the physical 
or chemical characteristics of the compounds, the recent symposium on ionizing 
radiation conducted by the Institute of Polymer Research, Polytechnic Institute of 
Brooklyn, was told by Dr. Glenn C. Bond, of The Upjohn Co. Dr. Bond said that radia- 
tion sterilization has an advantage over heat sterilization as it makes possible the 
sterilization of a product after it has been packaged. He said that when batches of 
drugs that had been sterilized by ionizing radiation were compared with part of the 
same batches that had been autoclaved, it was found after 18-months that there was 
no significant difference between the two, either in properties or in therapeutic 
effect. (For views of food canners on ionizing sterilization, see page 2 this LETTER.) 

Formal dedication last week opened the $4.2 million Argonne Cancer Research 
Hospital, Chicago, Ill. The hospital, operated by the University of Chicago, pro- 
vides facilities for clinical investigation to determine how radioactive materials 
and other sources of radiant energy can best be used in cancer diagnosis and therapy. 
It is near the Argonne National Laboratory, and partly staffed by members of that 
laboratory. Facilities of the hospital will be made available to Argonne National 
Laboratory, and the 32 universities and other research institutions of the mid-west 
which are participating members of the Laboratory. Equipment includes such radia- 
tion sources as a Van de Graaff generator, a 50 million electron volt linear accel- 
erator, and a rotating cobalt "bomb" as well as standard X-ray devices. 
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BUSINESS NEWS...in the nuclear energy field... 

CHEMICAL MANUFACTURERS TOLD OF NUCLEAR “OPPORTUNITIES. Three possible courses 
are open to the chemical manufacturing industry to participate in atomic energy, 

Dr. Clarence E. Larson, director, Oak Ridge National Laboratory, told a luncheon 
meeting of the Synthetic Organic Chemical Manufacturers Assn. in New York in the 
last fortnight. First, there is manufacture or utilization of isotopes; second, 
exploitation of chemical processes and improvements developed in the atomic energy 
program; and third, and most important he stated, the utilization of the energy of 
fissionable atoms for power. 

Despite such opportunities, however, Dr, Larson stated that the military 
purposes of the fissionable material manufactured are more important at present. He 
said the outcome of the peacetime applications of power and isotopes will have to 
wait for a military agreement before materials and information can be released to 
private, non-military users. (Dr. Larson had reference to the Atomic Energy Act of 
1946 which prohibits private ownership of fissionable materials and nuclear reactors. 
It is this Act which must be revised if industrial participation in atomic energy is 
desired. ) 

It is his observation, Dr. Larson commented, that interest among manufacturers 
of chemicals and allied products in the use of fissionable materials was gaining. He 
noted that uranium as a source of energy had a potential twenty times that of what 
might be available from world reserves of coal, oil, and gas. As an example of this 
potential, Dr. Larson theorized, if all coal and oil were to disappear from the 
earth, he believed that within a five year period atomic energy could absorb a sub- 
stantial part of the demand for power. 

IONIZING RADIATION FOR CANNING STERILIZATION DESCRIBED-Studies on radiation 
sterilization were described to the annual convention of the National Canners Assoc., 
meeting in the last fortnight in Chicago when B. H. Morgan, of the Assoc., discussed 
work done by Vitro Corp. of America using fission products as sources of ionizing 
radiation. As an example, he cited a typical food canning operation with a conveyor 
speed of 6-ft/min. Using as a source of the radiation a thin-walled tube approx- 





imately 7l-inches long, and irradiating approximately 5-lb sec., he said 46 million 
curies would be required to achieve in 60-seconds a proper sterilizing dose. He 
noted that the cobalt and tantalum sources being used at the present time in ster- 
ilization studies are rated at 1000 to 5000 curies. It was his conclusion that 
present lack of high-curie sources, plus lack of knowledge about effects on flavor, 
color, nutritive value, and enzymes, are obstacles to be overcome before radiation 
sterilization can be utilized. 


NEW PRODUCTS, PROCESSES, & INSTRUMENTS...for nuclear energy work... 

FROM THE MANUFACTURERS-New Model 182 scaling unit features an electrically 
reset timer and register to help speed counting procedures in radioisotope laboratory 
operations. This scaler hes e Higinbotham scale of 256 with 8-position scale selec- 
tion switch. The wide sensitivity range and linear amplification from l-millivolt 
to l-volt of the scaler, the manufacturer states, makes it particularly applicable 
for counting operations where low activity radioisotopes are handled; it permits 
the use of scintillation and proportional counters, as well as Geiger counters. 
Resolution time of the instrument is stated to be 2-microseconds, with a rise time 
of less than 0.2-microseconds for the amplifier circuit.--Nuclear Instrument & 
Chemical Corp., Chicago 10, Ill. 

Encapsulation service on radioactive sources is now being offered by this 
manufacturer of radiation instruments and radiochemicals. The firm is now handling 
cobalt-60 sources for industrial radiography of castings and weldments, as well as 
other types of radioactivity.--Radioactive Products, Inc., Detroit 26, Mich. 


NEW BOOKS & PUBLICATIONS...on nuclear subjects... 
Techniques, V.II. Industrial and applied research applications, 


Radioisotope 
Proceedings of Isotope Techniques Conference, Oxford (Eng.) July, 1951, sponsored by 
Atomic Energy Research Establishment, Harwell.--Brit. Info. Services, N.Y.C. ($5.75) 
of the Nuclides. Rev. Ed., Dec., 1952. Gen Elec. Co., Schenectady, 








N.Y. (free) 
Atomic Experiments for Boys, by R. C. Yates. 132 pages. Explains atomic 
energy principles and gives simple experiments.--Harper & Bros., N.Y. 16 ($2.50) 
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AT U.S. ATOMTC CITIES & CENTERS. ..reports of work of major importance... 

NATIONAL REACTOR TESTING STATION, Arco, Idaho- The new chemical processing 
plant, at this station, which is designed to recover fissionable material from used 
reactor fuel elements, has now begun operation. The plant, operated by American 
Cyanamid Co., New York, incorporates a number of new design concepts expected to 
produce data important to the economics of reactor utilization. Of interest, is the 
fact that the plant is designed for direct maintenance. Because of the intense 
radiation from fission products, chemical processing plants previously built have 
had costly provisions for replacement of defective units by remote control mechan- 
isms. This new plant is expected to demonstrate the feasibility of decontaminating 
the individual cells in which the chemical processing is carried out, by allowing 
workers to enter them and do maintenance work, 

This new chemical processing plant is equipped to process used fuel elements 
from a variety of nuclear reactors. Such processing is required at stated intervals, 
as fuel elements become fouled with fission products which absorb neutrons, hampering 
the chain reaction within the reactors. The cost of this reprocessing is an integral 
part of the expense of reactor operation, and is a major item of consideration in 
evaluating the economics of production of usable power from atomic energy. A con- 
siderable part of the expense comes from the fact that the processing involves puri- 
fying the uranium-235 product to a degree far beyond commercial standards for indus- 
trial materials. In operation, the fission products removed from the used fuel 
elements are concentrated, and then are placed in large underground storage tanks. 

To protect workers from radioactivity, a ventilation system draws air into 
processing areas, and away from all areas where personnel are working. The systems 
provides the plant with some 170,000 cubic feet of filtered and washed air per 
minute. Wastes from laboratory drains and other normally non-radioactive sources 
are run through a “monitoring manhole" where the stream is continually and auto- 
matically checked for radiation. Attached to the plant is a "hot" laboratory for 
process control, and a works laboratory devoted to process improvement, 

Process design for the plant was done by Oak Ridge National Laboratory people, 
with architect engineering by Foster-Wheeler Corp., New York. Bechtel Corp., San 
Francisco, was construction contractor. Excavation for the plant began Aug 14, 1950; 
Bechtel concluded its work Dec. 5, 1952. Cost of the plant is approximately $34 
million. 

OAK RIDGE NATIONAL LABORATORY, Oak Ridge, Tenn.- In a recent experiment with 
the pilot model homogeneous nuclear reactor, here at Oak Ridge, the reactor was 
brought up to its full design power of 1,000 kilowatts of heat output, and with this 
heat utilized by a turbine-generator, some 150-kilowatts of electricity were pro- 
duced. This reactor was not designed to produce economic electric power, however, 
but rather to acquire information regarding the feasibiity of the homogenerous type 
reactor for full scale reactors. In the homogeneous reactor, a single homogeneous 
solution serves as fuel, moderator, and coclant. The heat generated by the nuclear 
reaction of the uranium fuel in the solution is removed by pumping the hot radio- 
active liquid through a heat exchanger or boiler which produces steam to drive a 
turbine-generator. A homogeneous type reactor was built in 1944 at Los Alamos 
Scientific Laboratory, New Mexico, and another is nearing completion at North 
Carolina State College. However, these are lower powered than the Oak Ridge unit. 
USAEC officials stated that it was after an ll-month period of thorough testing 
that the Oak Ridge homogeneous reactor went smoothly to full power. For the first 
short period of top-power-level operation, the reactor produced twice as much elec- 
tricity as needed for its own building, and the excess electricity was fed into the 
Oak Ridge National Laboratory electrical system. 


AT ATOMIC CENTERS ABROAD... 

Geneva, Switzerland- Discussions by the European Council for Nuclear Research 
have recently centered about an agreement on the construction and equipment of an 
international laboratory on a site three miles northwest of Geneva, on the road to 
Lyons. The most recent discussion, held in Brussels, Belgium, estimates that the 
project will take some seven years to complete, with the outlay estimated at from 
$25 to $30 million. Prof. Bannier, president of the conference, stated that it is 
not intended to build an atomic pile, and that research will be fundamentally 
scientific and of a non-military character. 
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ATOMIC PATENT DIGEST...latest U. S. grants... 

The following U.S.-Government-owned patents, developed in the course of 
USAEC-sponsored nuclear research, are now available for licensing on a royalty-free 
(non-exclusive) basis. Inquiries concerning this latest group, as well as others 
previously made so available, should be directed to Patent Branch, USAEC, Wash.25,D.C. 

(1) Comparative photometer. An improved method and epparatus for producing 
relative motion between a comparative photometry assembly and the objects to be 
scanned. This combination and arrangement of electronic photometric apparatus, 
mechanical apparatus, etc., is applicable to simple & rapid production of comparative 
photographs. U. S. Pat. No. 2,626,989 issued Jan. 27, 1953. 

(2) Amplifier circuit for testing. Improved electronic circuitry for auto- 
matically determining the current-voltage characteristics of an electrical device. 
U. S. Pat. No, 2,628,268 issued Feb. 10, 1953. 

(3) Shielded switch assembly, A magnetically operated flow switch particu- 
larly adapted for use in the presence of a strong disturbing magnetic field. The 
switch employs a ferromagnetic shield in the region of the magnetic control ele- 
ments and coils to establish magnetic flux. U.S. Pat. No. 2,628,297. 

(4) Portable voltage supply for radiation counters. A spring-powered genera- 
tor adapted for manual operation is the energy source of the power supply which, 
through associated components and circuitry is used to recharge the capacitor power 
supply of the Geiger tube used in the radiation counter. U.S. Pat. No. 2,628,538. 

(5) Flow valve control. An improved flow control valve capable of minute 
adjustment by a friction plate clutch arranged between a relatively coarsely adjust- 
able and a finely adjustable operating means. U. S. Pat. No. 2,628,638. 

(6) An improved apparatus for fractional sublimation useful in separating 
the components of a volatile solid mixture by a process effectively involving counter- 
current flow of a solid and its vapors. U. S. Pat. No. 2,628,892 issued Feb. 17, 1953. 

(7) An improved filter for removing particulate matter from a gas stream 
which is saturated with vapor such as water vapor. The filter comprises a pad of 
glass fibers having a diameter of about 0.004-inch. U. S. Pat. No. 2,629,459. 

(8) Radioactive resistor. An improved, novel, radioactive type resistor 
which does not exhibit any self-induced or self-generated voltage when no external 
source of voltage is applied to the electrodes. U. S. Pat. No. 2,629,837. 

(9) An improved tachometer of the mechanical-electronic type adapted to pro- 
duce an output voltage accurately proportional to the speed of a rotating shaft or 
the like over a wide range of speed. U. S. Pat. No. 2,630,529 issued Mar, 3, 1953. 

(10) Mist filter, of small size and large capacity, which may be readily con- 
structed and which operates very effectively with only a moderate pressure drop to 
remove particles such as oil mist from gases. U. S. Pat. No. 2,630,878. 

(11) Process for preparation of fluorocarbons. In the preparation of perflu- 
oro organic compounds, this patent covers the step of reacting a trifluoride selected 
from the group consisting of manganese trifluoride and cobalt trifluoride with a 
hydrocarbon vapor at a temperature between 150-deg. C., and 400-deg. C., until all 
the hydrogen of the hydrocarbon compound has been replaced by fluorine. U. S. Pat. 
No, 2,651,245. 

(12) Forming coating containing uranium to facilitate isotopic analysis. A 
method for forming a thin, uniform, adherent coating containing uranium, by electro- 
lytic deposition of substantially all of the uranium present in a prepared solution. 
U. S. Pat. No. 2,631,245. 

(13) Remote control manipulator, designed to be mounted either through or over 
a protective wall. It is particularly useful in performing mechanical operations 
with vessels and equipment containing radioactive material. The design is such that 
the operator has freedom of motion in three dimensions. U. S. Pat. No. 2,652,574. 

(14) Process for separating actinium from a mixture of actinium and radium, 
Comprises treating the acidic aqueous solution of the two salts at a pH of about 2.5 
to 4.5 with a solution in a nonpolar water-immiscible solvent, such as benzene, of a 
fluorinated beta-diketone. U. S. Pat. No. 2,652,765, 

(15) An electrical field reversing circuit employed in conjunction with a 
radiation counter tube, such as a G-M tube, which speeds up the collection of a pos- 
itive ion cloud. U. S. Pat. No. 2,655,540. 
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The Place of Research in the Atomic Energy Program: Adapted from 
remarks delivered under that title by Henry D. Smyth, USAEC 
member, at Rice Institute, Houston, Tex., Mar. 9, 1955 


The U. S. Atomic Energy Commission is engaged in a program of research and 
development which is concentrated in three of its divisions; Division of Research; 
Division of Biology and Medicine; and Division of Reactor Development. 

The Division of Research is responsible for most of the work in nuclear phys- 
ics, radiation effects on materials, and chemical properties and processing. An 
example of this division's work is the study of zirconium, The structural materials 
which can be used in building a nuclear reactor are limited by the necessity for 
choosing elements which do not readily absorb neutrons, since too great an absorption 
will prevent a chain reaction from occurring. In the past, aluminum has been used 
for both a protective can around the uranium fuel elements in a nuclear reactor, and 
the tubes which carry the coolant necessary to remove the heat energy generated by 
the fission process. But the corrosion properties of aluminum limit the temperatures 
at which a reactor can be operated. This imposes a severe limitation on the use of 
nuclear reactors as steam generating boilers. Basic research studies of absorprtion 
of neutrons in various materials showed that zirconium was a very suitable material 
from the nuclear point of view. Unfortunately, zirconium is not a cheap or common 
material. Little is known about either its properties or manufacture. The USAEC 
and its contractors have established that zirconium does have a very satisfactory 
resistance to corrosion if it is processed properly. Now, they have developed 
methods of manufacturing zirconium so that its cost, though still high, has been 
greatly reduced. And as a result of all this, it is now planned to use zirconium 
instead of aluminum in certain of the nuclear reactors which are being constructed. 

The Division of Reactor Development has the immediate responsibility for mak- 
ing special purpose power reactors such as those required by the Navy. It also has 
the more general problem of working toward power producing reactors which may com- 
pete economically with present power plants. An interesting example of the work of 
this Division is the experimental breeder reactor built by the Argonne National 
Laboratory at the reactor testing station, Arco, Idaho. Though this reactor does in 
fact generate electric power, that is incidental to its main purpose. The true 
object of the experimental breeder reactor is to see whether it is possible for a 
nuclear chain reaction to generate more fuel than it burns. It is an attempt to 
find out whether this theoretically possible idea can be obtained in practice. 

The Division of Biology and Medicine has two rather separate objectives, 
although many of its activities contribute to both at the same time. Its first 
objective is to guard the personnel of the USAEC and its contractors against radia- 
tion hazards; to set the tolerance levels in which people can work; and to study 
methods of diagnosing and treating overexposure to radiation. The second objective 
of the Division is to use radioactivity, and in particular radioactive isotopes 
which are made in the nuclear reactors, as tools for biological and medical research 
and in some cases for therapy. (The most remarkable by-product of the whole atomic 
energy program, Dr. Smyth opined, is the power that radioisotopes give to scientific 
research men for the investigation of biological, chemical, and metallurgical 
processes. The discovery of radioisotopes has very properly been likened to the 
discovery of the microscope. The use of radioisotopes in the study and treatment of 
cancer alone may yield benefits of incalculable value to mankind.) 

Here is some idea of what such research costs: The budget of the Research 
Division last year was $38.9 million. The budget of the Biology and Medicine Divi- 
sion was $25.5 million, And the budget of the Reactor Development Division was $95 
million. (However, a large part of the Reactor Development Division budget was 
assignable to specific reactors such as those for the Navy submarines, and therefore 
can hardly be properly called research.) It is fair to say that somewhere around 
one hundred million dollars was spent by the USAEC for research last year. 


Sincerely 


The Staff, 
ATOMIC ENERGY 





